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Earlier research showing moderate to high prevalence rates of post-traumatic stress disorder (PTSD)
and other mental health problems in emergency personnel has mostly been carried out in Western
countries. Data from non-Western countries are largely lacking. The current study aimed to gather
evidence on the prevalence of PTSD, anxiety, and depression in N¼125 Pakistani emergency workers,
most of whom (n¼100; 80%) had been exposed to terrorist attacks. Fifteen percent of participants
showed clinically relevant levels of PTSD, and 11–16% of participants reported heightened levels of
anxiety or depression. Neither the experience of terrorist attacks per se nor the severity of the attack
experienced was related to symptom severities. However, symptom levels of PTSD were related to a
number of predictor variables, including subjective threat, peritraumatic dissociation, past traumas,
rumination, and avoidant coping. Only a few variables were predictive of levels of anxiety and
depression. In sum, a substantial subgroup of emergency workers experienced mental health problems,
and prevalences were in the high range of those reported in earlier studies focusing on emergency
personnel in Western countries.
& 2013 Elsevier Ireland Ltd. Open access under the Elsevier OA license.1. Introduction
Post-traumatic stress disorder (PTSD) is a severe and disabling
disorder that can develop after traumatic experiences. A large body
of literature has focused on PTSD in military personnel as these
individuals are frequently exposed to trauma during deployment to
conﬂict or war zones (Creamer et al., 2011). However, they are not
the only group of professionals who are exposed to traumatic events
as part of their job. Civilian emergency responders such as police
ofﬁcers, ambulance service personnel or ﬁre-ﬁghters also have to
deal with potentially traumatizing experiences on a regular basis
(Kopel and Friedman, 1997; Maguen et al., 2009). Prevalence
estimates of PTSD in these groups differ considerably between
studies, ranging from 6% up to more than 20% (Sterud et al., 2006;
Berger et al., 2007; Martin et al., 2009). Importantly, the presence of
PTSD in emergency personnel has been found to be related to
reduced quality of life, poor physical health, more medical visits and
more suicidal ideation (Berger et al., 2007; Maia et al., 2007).
Although research into the consequences of work-related traumas
has mainly focused on PTSD, there is evidence that these events canogy, Clinical Psychology and
, D-48149 Mu¨nster,
(T. Ehring).
der the Elsevier OA license.also lead to heightened levels of somatization, anxiety disorders
other than PTSD, and general psychopathology (Sterud et al., 2006;
Lilly et al., 2009).
The ﬁnding that not all professionals exposed to trauma develop
post-traumatic stress symptoms raises the question whether risk
factors or predictors for PTSD can be identiﬁed in this group. Earlier
research on police ofﬁcers and/or ambulance service workers has
identiﬁed four groups of variables that are associated with the
development of PTSD following work-related traumatic events. The
ﬁrst group includes pre-trauma risk factors, such as a family history of
psychopathology (Inslicht et al., 2010), childhood emotional abuse
(McCaslin et al., 2006), high levels of anxiety sensitivity (Asmundson
and Stapleton, 2008), high levels of alexithymia (McCaslin et al., 2006)
and trait anger (Meffert et al., 2008). Secondly, the individual’s
response to the traumatic event has been found to be predictive,
especially high levels of peritraumatic distress (Marmar et al., 2006;
Lilly et al., 2009; Inslicht et al., 2010) and/or peritraumatic dissocia-
tion (Marmar et al., 2006; McCaslin et al., 2008; Lilly et al., 2009;
Martin et al., 2009). Third, additional stressors experienced in the
post-trauma phase, such as greater routine work stress (Marmar
et al., 2006; Maguen et al., 2009) and low levels of social support
(Marmar et al., 2006; Martin et al., 2009), have been found to be
associated with a diagnosis or symptom severity of PTSD. Finally,
there is evidence that dysfunctional coping strategies some trauma
survivors engage in, such as rumination and thought suppression, are
related to the maintenance of PTSD (Clohessy and Ehlers, 1999).
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have been conducted in Western countries. However, the prevalence
and type of traumatic events experienced by emergency personnel
can be expected to differ considerably between different countries
and regions of the world, depending on the political and economic
circumstances. For example, in several Middle Eastern and South
Asian countries, emergency service workers are frequently confronted
with terrorist attacks, deﬁned as ‘‘incidents in which subnational or
clandestine groups or individuals deliberately or recklessly attacked
civilians or noncombatants’’ (NCTC, 2010, p. 4). In 2009, an estimated
2670 people were killed in terrorist attacks in Pakistan, 2778 in
Afghanistan, and 3654 in Iraq (NCTC, 2010). Thus, in certain parts of
these countries emergency service personnel routinely have to deal
with the aftermath of terrorist attacks. To our knowledge, no study to
date has investigated the prevalence of PTSD and/or other psycho-
pathology in this population. It appears conceivable that terrorist
attacks may lead to higher levels of PTSD than other work-related
traumatic events, for a number of reasons. First, research on survivors
of non-work-related terrorist attacks has shown high prevalence
estimates of up to 36% (Shalev and Freedman, 2005; Kutz and
Dekel, 2006; Zara Page et al., 2009). Second, terrorist attacks often
lead to a large number of casualties and involve exposure to relatively
extreme scenes (e.g., body parts) for emergency personnel. Finally,
emergency workers may perceive high levels of threat to themselves
or their loved ones during and after terrorist attacks.
The current study aimed to provide data on the prevalence and
predictors of PTSD, anxiety and depression in Pakistani emer-
gency service workers. It was expected that (1) a substantial
subgroup of emergency service workers show clinically signiﬁ-
cant levels of psychopathology, (2) those who had been con-
fronted with one or more terrorist attacks show higher levels of
psychopathology than those who had not, and (3) levels of PTSD
can be predicted by (a) the objective threat posed by the event(s),
(b) levels of perceived threat, (c) peritraumatic dissociation,
(d) dysfunctional coping strategies (e.g., rumination, thought
suppression), and (e) social support.
2. Methods
2.1. Participants
The current sample consisted of 125 male emergency workers employed by
the Punjab Emergency Service (Rescue 1122) based in Lahore, Pakistan. Profes-
sions included ﬁremen, emergency rescue staff, emergency vehicle drivers,Table 1
Sample characteristics.
Total sample
Age [M (S.D.)] 27.87 (4.82)
Marital status [N (%)]
Single/divorced 81 (64.8%)
Married 44 (35.2%)
Children [N (%)]
Yes 36 (28.5%)
No 89 (71.2%)
Highest qualiﬁcation [N (%)]
High school 18 (14.4%)
Bachelor 82 (65.6%)
Master 16 (12.8%)
Other 9 (7.2%)
Job description [N (%)]
Firemen/emergency rescue staff 50 (40.3%)
Drivers 39 (31.5%)
Medical staff 14 (11.3%)
Technicians, IT & personnel in charge 21 (16.9%)
Number of other traumatic events experienced [M (S.D.)] 1.96 (1.98)medical staff, and technicians. Individuals were eligible for the study if they had
been deployed to any disaster or emergency situation, including ﬁre, accidents,
violence, or terrorist attacks. A total of 200 individuals were approached, 125 of
whom returned questionnaires with complete data (response rate: 62.5%). Most
participants (80%) had been exposed to at least one terrorist attack or its
aftermath as part of the work. Sample characteristics are shown in Table 1.
2.2. Instruments
2.2.1. Symptom severities
Three self-report questionnaires were used to assess symptoms of PTSD,
anxiety and depression.
Symptom levels of PTSD were measured using the Impact of Event Scale-
Revised (IES-R) (Weiss and Marmar, 1996; Urdu version: Ehring et al., 2011). This
widely used questionnaire consists of 22 items that are rated on a scale from ‘0’
(not at all) to ‘4’ (extremely) and cover all DSM-IV symptoms of PTSD. Earlier
research has established good psychometric properties for the IES-R (Creamer
et al., 2003); a in this sample¼0.91. A cutoff of 33 on the total score has been
shown to possess a good diagnostic efﬁciency for a diagnosis of PTSD (Creamer
et al., 2003). Therefore, this cutoff was used to establish a probable diagnosis of
PTSD in the current study.
The Pakistan Anxiety and Depression Questionnaire (PADQ) (Mumford et al.,
2005) was used to assess symptom levels of anxiety and depression. The PADQ is a
culturally sensitive screening instrument for anxiety and depression symptoms
speciﬁcally developed for a Pakistani population. The questionnaire consists of
two subscales, a mixed anxiety and depression scale (15 items; a in this
sample¼0.73) and a depression scale (15 items; a in this sample¼0.73). All items
are answered with ‘yes’ (scored as ‘1’) or ‘no’ (scored as ‘0’). For both subscales,
sum scores of 6 or more are indicative of a probable anxiety or depressive disorder
(Mumford et al., 2005).
Furthermore, somatic symptoms associated with anxiety and depression were
assessed with the 44-item-version of the Bradford Somatic Inventory (BSI)
(Mumford et al., 1991). The BSI is a multi-ethnic questionnaire with good
psychometric properties in Pakistani samples (Mumford et al., 1991). Participants
are asked to rate each item as ‘not present during the past month’ (scored as ‘0’),
‘present during the past month on more than 15 days’ (scored as ‘1’) or ‘present
during the past month on a total of 15 days’ (scored as ‘2’). Scores above 13 have
been shown to reﬂect clinically relevant symptom levels in male participants
(Mumford et al., 2005). The internal consistency of the BSI in this study was high
(a¼0.95).
2.2.2. Aspects of the terrorist attack and participants’ peritraumatic response
The Terrorist Attack Experience Questionnaire (TAEQ) was developed for the
current study to assess participants’ exposure to terrorist attacks and their
response to it. The questionnaire consists of three parts. The ﬁrst part consists
of two questions assessing whether participants had ever been at the scene of a
terrorist attack (1) while it happened and (2) after it had just happened. Only
participants answering ‘yes’ to at least one of these questions were asked to ﬁll in
the remainder of the TAEQ. The second part of the questionnaire consists of three
questions assessing the degree of objective threat experienced (‘‘Did you see dead
bodies or body parts?’’; ‘‘Did you have to listen to people telling you in great detail
about their experiences of the attack?’’; ‘‘Did you hear sounds and cries for help?’’;Exposed to terrorist attack? Statistics
No (n¼25) Yes (n¼100)
25.88 (3.47) 28.37 (4.99) t(51.91)¼2.91, p¼0.005
w2 (1, N¼125)¼5.51, p¼0.03
21 (84%) 60 (60%)
4 (16%) 40 (40%)
w2 (1, N¼125)¼4.30, p¼0.04
3 (12%) 33 (33%)
22 (88%) 67 (67%)
w2 (1, N¼125)¼9.21, p¼0.03
1 (4%) 17 (17%)
14 (56%) 68 (68%)
6 (24%) 10 (10%)
4 (16%) 5 (5%)
w2 (1, N¼125)¼0.28, p¼0.96
10 (41.7%) 40 (40%)
8 (33.3%) 31 (31%)
2 (8.3%) 12 (12%)
4 (16.7%) 17 (17%)
2.16 (2.23) 1.91 (1.92) t(1 2 3)¼0.56, p¼0.58
Table 2
Symptom severities.
Instrument Cutoff M (S.D.) N (%) scoring
above cutoff
IES-R—total score 33
With exposure to terrorist attack 17.38 (14.08) 15 (15%)
Without exposure to terrorist attack 20.60 (19.75) 7 (28%)
PADQ—anxiety and depression scale 6
With exposure to terrorist attack 2.99 (2.28) 11 (11%)
Without exposure to terrorist attack 3.52 (2.69) 6 (24%)
PADQ—depression scale 6
With exposure to terrorist attack 2.98 (2.17) 11 (11%)
Without exposure to terrorist attack 3.56 (3.22) 5 (20%)
BSI 13
With exposure to terrorist attack 4.61 (9.77) 16 (16%)
Without exposure to terrorist attack 8.20 (13.13) 6 (24%)
IES-R: Impact of Event Scale-Revised; PADQ: Pakistan Anxiety and Depression
Questionnaire; BSI: Bradford Somatic Inventory.
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experienced this during or after the terrorist attack (‘0’¼no; ‘1’¼yes). If they have
experienced this aspect, they are then asked to indicate on a scale from ‘0’ (not at
all) to ‘4’ (extremely) how distressing this was for them. The third part of the TAEQ
consisted of ﬁve items enquiring about the subjective threat experienced during
the event (‘‘Did you feel overwhelmed by what people were telling you about their
experience of the attack?’’; ‘‘Did you feel helpless?’’; ‘‘Did you experience a lot of
fear?’’; ‘‘Did you think you were going to die?’’; ‘‘Did you think ‘the one who died
could have been me’?; ‘‘Did you often think ‘The one who died in the attack could
have been one of the members of my family (spouse, children and parents)?’’;
a¼0.65). Participants were asked to rate how well each item described their
response to the terrorist attack on a scale from ‘0’ (not at all) to ‘4’ (extremely).
The State Dissociation Questionnaire (SDQ) (Murray et al., 2002) was used to
assess levels of dissociation during participants’ exposure to the terrorist attack.
The questionnaire consists of nine items (e.g., ‘‘I felt dazed, unable to take in what
was happening’’) measuring dissociative symptoms, such as derealization, deper-
sonalization, detachment and altered time sense. The items are rated on a scale
from ‘0’ (not at all) to ‘4’ (extremely). The questionnaire shows good reliability and
validity (Murray et al., 2002; Halligan et al., 2003; Ehring et al., 2008). The Urdu
version of this measure was developed for the current study (a¼0.70).
2.2.3. Past traumatic events
The Past Traumas Scale (PTS) (Ehring et al., 2011) was used to assess the
experience of potentially traumatizing events apart from the terrorist attack.
Participants are asked to rate 10 different events as to whether they have
experienced this event (yes/no) and, if yes, how much they still feel distressed
by this event at the present time (‘1’¼not at all to ‘5’¼extremely). In addition, an
open question enquired about any other traumatic event participants may have
experienced. The score used in the current study indicated whether participants
have experienced at least one traumatic event with a distress rating of at least ‘3’
prior to the terrorist attack.
2.2.4. Coping
Five different coping strategies were assessed in the current study. The rumina-
tion subscale of the Responses to Intrusions Questionnaire (RIQ) (Murray et al., 2002)
was used to assess levels of rumination related to the terrorist attack. Participants are
asked to rate eight items (e.g., ‘‘I think about what I could have done differently’’) on a
scale from ‘0’ (never) to ‘3’ (almost always) as to how often this applied to them since
the terrorist attack. Earlier research has shown good psychometric properties for the
rumination subscale of the RIQ (Murray et al., 2002; Ehring et al., 2006). The Urdu
version was developed for the current study (a¼0.72).
The Avoidant Coping Scale (ACS) was developed for the current study to assess
avoidance behavior related to the terrorist attack. It consists of four items
assessing avoidance of thoughts and memories of the attack, social avoidance
and excessive use of distracting activities (a¼0.76).
Three further coping strategies were assessed with one item, each developed
for the current study, namely social sharing (‘‘Talking to others to express your
feelings’’), showing aggressive behavior (‘‘Becoming aggressive to others’’) and
religious coping (‘‘Praying or reading the Koran’’).
2.2.5. Social support
An adapted version of the Social Support Inventory (SSI) (Timmerman et al.,
2000) (Urdu version: Ehring et al., 2011) was used to assess levels of perceived
social support. Participants were asked to rate 20 items on a 5-point scale (‘0’¼not
at all to ‘4’¼very much) as to how much they apply to the support they receive
from family members and friends. The total score was used in the current study,
and showed a high internal consistency (a¼0.92).
2.3. Procedure
Emergency workers employed by the Punjab Emergency Service (Rescue
1122) were approached between 30 April 2010 and 31 May 2010 and asked to
ﬁll in a pack of questionnaires containing the measures described above.
Participants were ﬁrst informed about the purpose and procedure of the study;
it was emphasized that participation was completely voluntary and that the data
would be collected anonymously and only analyzed at a group level. After
providing written informed consent, participants ﬁlled in the pack of question-
naires at their work place and returned them anonymously. In order to ensure
anonymity, the collected questionnaires were not linked to participants’ names or
other identifying information.
2.4. Statistical analysis
A set of Kolmogoroff–Smirnov tests was conducted to test whether variables
followed a normal distribution. A number of measures were skewed and
signiﬁcantly deviated from a normal distribution; they were therefore normalized
via square root- or log-transformation prior to analyses. Associations betweenpredictor variables and symptom severities were investigated using Pearson’s
product–moment correlations.
In order to test which percentage of the variance of the symptom severities
could be accounted for by the variables assessed in this study, a series of stepwise
multiple regression analyses was conducted with the symptom severity measures
as dependent variables and all variables with signiﬁcant correlations as predictor
variables. To rule out multicollinearity, variance inﬂation factors (VIFs) were
computed for each regression analysis. VIFso3 were found for all analyses.3. Results
3.1. Comparison of participants with versus without exposure to
terrorist attacks
Participants with versus without exposure to terrorist attacks
were compared on a number of demographic variables. As shown
in Table 1, individuals with exposure to terrorist attacks were
signiﬁcantly older and less educated than those without exposure
to this type of event. In addition, the exposed group was signiﬁ-
cantly more often married and with children. However, the groups
showed an equal amount of exposure to trauma events other than
terrorist attacks. In addition, exposure to terrorists was not related
to the professional group to which participants belonged.3.2. Prevalence of mental health problems
Means and standard deviations for the symptom severity
measures are shown in Table 2. When the cutoffs for the different
scales were applied, the results showed that 15% of participants
exposed to terrorist attacks had IES-R scores indicating a probable
diagnosis of PTSD, 11% showed clinical levels of anxiety and/or
depression on the PADQ and 16% showed clinically relevant levels
on the BSI.
In contrast to the hypotheses, participants who had been
exposed to terrorist attacks did not signiﬁcantly differ from the
non-exposed control group regarding their symptom severities,
IES-R: t(30.34)¼0.17, p¼0.87, d¼0.19, PADQ—mixed anxiety and
depression: t (31.45)¼0.51, p¼0.62, d¼0.21; PADQ—depression:
t(31.03)¼0.30, p¼0.77, d¼0.21; BSI: t(30.96)¼1.28, p¼0.21,
d¼0.31.3.3. Predicting symptom severities after terrorist attacks
A series of correlational analyses were conducted in the group
of participants who had experienced terrorist attacks in order to
check which variables predict symptom severities.
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severities
We ﬁrst tested whether symptom severities were related to any
demographic variables. Age was not signiﬁcantly correlated with any
of the symptom severity measures, all 9r9o0.12, all p40.25.
Participants who were married showed signiﬁcantly lower scores
on the depression subscale of the PADQ, t(98)¼2.12, p¼0.037,
d¼0.43, and on the BSI, t(96.61)¼2.24, p¼0.027, d¼0.45. However,
symptom levels of PTSD (IES-R) and mixed anxiety and depression
(PADQ) did not differ between the groups, both to1.30, both
p40.21. Symptom levels were not signiﬁcantly associated with
educational level, being a parent or professional group.3.3.2. Relationship between trauma-related variables and symptom
severities
Correlations between trauma-related variables and symptom
severities are shown in Table 3. Interestingly, the objective threat
posed by the attack was not related to symptom levels of PTSD,
anxiety or depression. As expected, however, as expected sig-
niﬁcant and substantial positive correlations between the per-
ceived subjective threat (e.g., feeling helpless) and peritraumatic
dissociation with symptom levels of PTSD and depression
emerged. In addition, the number of past traumas experienced
predicted higher symptom levels of PTSD, anxiety and somatic
symptom associated with anxiety and depression.3.3.3. Relationship between coping and symptom severities
As expected, trauma-related rumination, avoidant coping and
aggressive behavior all signiﬁcantly predicted levels of PTSD
related to the terrorist attack (see Table 3). However, in contrast
to the hypotheses, the coping strategies social sharing and
religious coping were also related to higher levels of PTSD. Coping
was largely unrelated to symptom levels of depression, anxiety
and somatic symptoms.3.3.4. Relationship between social support and symptom severities
High levels of perceived social support were related to lower
levels of anxiety and depression (see Table 3). However, no
signiﬁcant associations with PTSD or somatic symptoms emerged.Table 3
Correlations between symptom severities and trauma-related variables, co
IES-R
Trauma-related variables
At scene during terrorist attack (vs. after the attack)?a 0.10
TAEQ—objective threat 0.15
TAEQ—subjective threat 0.31nn
SDQ—dissociation 0.48nn
Number of past traumas 0.47nn
Coping
RIQ—rumination 0.45nn
ACS—avoidant coping 0.30nn
Aggressive behavior 0.21n
Social sharing 0.32nn
Religious coping 0.28nn
Social support
SSI—total scale 0.06
IES-R: Impact of Event Scale-Revised; PADQ anx & dep: Pakistan Anxiety and D
Pakistan Anxiety and Depression Questionnaire—depression scale; BSI: Bradfo
SDQ¼State Dissociation Questionnaire; RIQ¼Responses to Intrusions Question
n po0.05.
nn po0.01.
nnn po0.001.
a As the predictor variable is dichotomous, point biserial correlation co3.4. Multiple regression analysis
A set of stepwise multiple regression analyses was conducted in
order to test how much of the variance of the symptom severities
could be accounted for by the variables assessed in this study (see
Table 4). Only variables with signiﬁcant single correlations with
dependent variables were included in the analyses. Results showed
that 44% of the variance of the PTSD symptom severity assessed
with the IES-R could be accounted for, whereby the variables
number of earlier traumas, peritraumatic dissociation and trauma-
related rumination entered the equation as signiﬁcant predictors.
The amount of variance accounted for was very low for the
two subscales of the PADQ (mixed anxiety and depression:
R2¼0.05; depression: R2¼0.11).4. Discussion
The ﬁrst aim of this study was to gather data on the prevalence
of PTSD, anxiety, and depression in Pakistani emergency service
workers exposed to one or more terrorist attacks during their
work. Results showed that 15% of participants exposed to terrorist
attacks reported clinically signiﬁcant levels of PTSD symptoms.
Similarly, between 11% and 16% of participants from this group
reported heightened levels of anxiety, depression, and/or somatic
symptoms. To our knowledge, this is the ﬁrst study investigating
mental health problems in a non-Western sample of emergency
responders. Studies investigating rates of PTSD and other emo-
tional disorders in Western samples of emergency personnel in
general have reported prevalence estimates between 6% and more
than 20% (Sterud et al., 2006; Martin et al., 2009), and studies
speciﬁcally focusing on emergency personnel following the 9/11
terrorist attack in New York have shown prevalences between 6%
and 12% (Neria et al., 2011). The estimates found in our sample of
Pakistani emergency responders therefore lie in the higher
spectrum of the ranges found in Western samples. One of the
reasons for relatively high levels of mental health problems in
Pakistani emergency responders may be related to high levels of
cumulative trauma exposure, high workload and/or other social,
work-related, or cultural factors. In any case, the results underline
the importance of more closely investigating the impact ofping, and social support.
PADQ anx & dep PADQ dep BSI
0.07 0.12 0.03
0.14 0.04 0.07
0.16 0.34nn 0.09
n 0.14 0.31nn 0.08
n 0.13 0.21n 0.27nn
n 0.23n 0.07 0.19
0.13 0.08 0.16
0.05 0.20n 0.00
0.19 0.09 0.04
0.03 0.07 0.12
0.18n 0.21n 0.10
epression Questionnaire—mixed anxiety and depression scale; PADQ dep:
rd Somatic Inventory; TAEQ¼Terrorist Attack Experience Questionnaire;
naire; ACS¼Avoidant Coping Scale; SSI¼Social Support Inventory.
efﬁcients are shown in this row.
Table 4
Regression analyses.
Variables B SE B b R2
Dependent variable: IES-R 0.44
Number of earlier traumas 0.30 0.07 0.34nnn
SDQ—dissociation 0.13 0.04 0.29nnn
RIQ—rumination 0.15 0.04 0.31nnn
Dependent variable: PADQ anx & dep 0.05
RIQ—rumination 0.03 0.02 0.23n
Dependent variable: PADQ dep 0.11
SSI—social support 0.01 0.01 0.32nnn
Note: Only signiﬁcant predictor variables are shown.
IES-R: Impact of Event Scale-Revised; PADQ anx & dep: Pakistan Anxiety and
Depression Questionnaire—mixed anxiety and depression scale; PADQ dep:
Pakistan Anxiety and Depression Questionnaire—depression scale; BSI: Bradford
Somatic Inventory; SDQ¼State Dissociation Scale; RIQ¼Responses to Intrusions
Questionnaire; SSI: Social Support Inventory.
n po0.05.
nn po0.01.
nnn po0.001.
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gency personnel.
Secondly, participants with versus without exposure to terror-
ist attacks were compared. In contrast to the hypotheses, emer-
gency workers exposed to terrorist attacks did not differ
regarding any of the symptom severity measures from their
colleagues who had not been exposed to terrorist attacks. In fact,
numerically the latter group even showed higher symptom
severities. A number of possible explanations for this surprising
ﬁnding are conceivable. First, groups were not matched, which
may mean that participants with versus without exposure to
terrorist attacks may have differed regarding relevant variables.
The fact that signiﬁcant differences on demographic variables
were found supports this view. Second, potential participants
were informed that the study was about terrorist attacks.
Although it was emphasized that all professionals were invited
to take part, regardless of whether they had experienced a
terrorist attack, it cannot be ruled out that participants without
such an experience were less likely to participate. It is conceivable
that among those who had not experienced terrorist attacks,
individuals suffering from emotional problems related to other
traumatic events may have been more inclined to participate.
Alternatively, the results may suggest that terrorist attacks do not
carry a higher risk for PTSD than other traumatic events emer-
gency responders may experience during their work. Our results
suggest that traumatic events and trauma-related psycho-
pathology are relatively common in the sample of emergency
responders included in the current study. Future research using
carefully matched groups or a prospective design is needed to
decide between these alternatives.
The third aim of the current study was to investigate pre-
dictors of emotional problems in emergency responders. Levels of
objective threat were not related to PTSD symptom severity.
However, the subjective threat experienced during the event
and levels of peritraumatic dissociation were highly associated
with the severity post-traumatic stress symptoms. This is in line
with earlier ﬁndings in different groups of trauma survivors (Ozer
et al., 2003). In line with the hypotheses and earlier results in
Western samples (Clohessy and Ehlers, 1999; Ehring et al., 2006),
the number of past traumas experienced as well as engagement in
avoidant coping strategies, rumination and aggressive behavior
were also predictive of PTSD symptom severities. Unexpectedly,
however, social sharing and religious coping, which had a priori
been assumed to be protective factors, were also positivelyassociated with symptom severities, and no relationship between
social support and PTSD emerged. Taken together, the predictor
variables accounted for a substantial amount of variance of PTSD
symptom severity (44%). The number of earlier traumas, peri-
traumatic dissociation, and trauma-related rumination thereby
emerged as independent predictors in the regression analysis.
In contrast to the ﬁndings for PTSD, only a few signiﬁcant
predictors for anxiety, depression, and somatic symptoms were
identiﬁed. Levels of anxiety were related to rumination and low
social support; depression was related to past traumatization,
subjective threat and dissociation during the terrorist attack,
aggressive behavior as a coping strategy and low social support.
For somatic symptoms, earlier traumas emerged as the only
predictor variable. The relatively poor prediction of psycho-
pathology other than PTSD is also shown by the fact that only
between 5% and 11% of the variance of anxiety, depression, and
somatic symptoms was accounted for by the predictor variables
taken together.
A number of limitations of the current study are noteworthy.
First, symptom severities were assessed with self-report mea-
sures only. Future studies should use structured clinical inter-
views to provide more reliable estimates for the prevalence of
emotional disorders in this group. Second, the current study used
a cross-sectional design, which makes it impossible to establish
whether symptoms were indeed a consequence of having experi-
enced the terrorist attacks. In addition, the design did not allow
testing the prediction of emotional problems in a temporal, but
only in a statistical sense. Third, whereas some measures used in
the current study have been validated in earlier research (e.g.,
PADQ, BSI, IES-R), other questionnaires were either developed for
the current study or were translated versions of existing ques-
tionnaires in English. The psychometric properties of these
instruments in Urdu have not yet been established outside of
the current study. Future research is needed to establish the
validity and cultural sensitivity of these instruments (see
Holliﬁeld et al., 2002; Ahmer et al., 2007) and results of the
current study should be interpreted with caution. Fourth, the
response rate was only moderate. Therefore, it is unclear whether
the current sample is representative for the entire population
from which it was drawn. It is possible that this may also
contribute to the lower prevalence rates found in the current
study in comparison to our earlier study on earthquake relief
workers, in which a nearly complete sample was studied (Ehring
et al., 2011). A further limitation concerns the fact that the current
sample exclusively comprised male participants. Future research
is needed to test whether results can be replicated for female
emergency workers. Finally, as mentioned earlier, the groups of
participants with versus without exposure to terrorist attacks
were not matched on relevant variables. Therefore, it remains
unclear whether the lack of group differences regarding symptom
severities may be due to differences in unrelated third variables.
Because of these limitations, the results of the current study need
to be replicated in future research before any strong conclusions
can be drawn. However, the study provides interesting prelimin-
ary evidence.
In sum, relatively high prevalence estimates for mental health
problems were found in our sample of Pakistani emergency
responders, who also reported high levels of trauma exposure,
including terrorist attacks. Earlier studies have shown that PTSD
in emergency personnel is related to substantial distress and
reduced functioning (Berger et al., 2007; Maia et al., 2007).
Therefore, the development of interventions aimed at the pre-
vention and treatment of emotional disorders in emergency
personnel exposed to high levels of work-related traumas appears
desirable. Evidence-based treatments for PTSD as well as trauma-
related anxiety and depression are available (Bradley et al., 2005).
S. Razik et al. / Psychiatry Research 207 (2013) 80–85 85Future research should test the acceptability and effectiveness of
these treatments in non-Western emergency personnel.Acknowledgments
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